
















What You Can Learn Just From Equations

• energy conservation, energy transfer to smaller scales
◦ statistical redistribution, with more states available at smaller scale
◦ enstrophy must increase

• geometry: enstrophy increase is described by a de�nite quantity
◦ this quantity can only be positive if there are vortex tubes which are stretched by the ow

Kolmogorov cascade process must proceed through vortex tube stretching

• the above is found merely by examining the properties of the equations
◦ actually solving them was not necessary



2D Incompressible Hydrodynamics

� in 2D one must have r� v ? v : : : let ŝ be the normal to the plane

r �v = 0 =) v = ŝ�r  =) (r� v) = ŝr2
?

 

� �nd the 2D Euler equation
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• Time evolution of the hydrodynamic model
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(B Scott Phys Fluids B 1992, Plasma Phys Contr Fusion 1997)

(S Camargo et al Phys Plasmas 1995 and 1996)
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